+
Well conducted meta-analyses, systematic reviews of RCTs, or RCTs with a low risk of bias 1 -Meta-analyses, systematic reviews of RCTs, or RCTs with a high risk of bias 2 ++ High quality systematic reviews of case control or cohort studies High quality case control or cohort studies with a very low risk of confounding or bias and a high probability that the relationship is causal 2 + Well conducted case control or cohort studies with a low risk of confounding or bias and a moderate probability that the relationship is causal 2 -Case control or cohort studies with a high risk of confounding or bias and a significant risk that the relationship is not causal 3
Non-analytic studies, eg case reports, case series 4 Expert opinion
GRADES OF RECOMMENDATION

Note: The grade of recommendation relates to the strength of the evidence on which the recommendation is based. It does not reflect the clinical importance of the recommendation.
a At least one meta-analysis, systematic review of RCTs, or RCT rated as 1 ++ and directly applicable to the target population; or A body of evidence consisting principally of studies rated as 1 + , directly applicable to the target population, and demonstrating overall consistency of results
b
A body of evidence including studies rated as 2 ++ , directly applicable to the target population, and demonstrating overall consistency of results; or 
THE NEED for a GuIDElINE
Peripheral arterial disease (PAD) in the legs, sometimes known as peripheral vascular disease, is caused by atheroma (fatty deposits) in the walls of the arteries leading to insufficient blood flow to the muscles and other tissues. Patients with PAD may have symptoms but can also be asymptomatic. The commonest symptom, intermittent claudication, is characterised by leg pain and weakness brought on by walking, with disappearance of the symptoms following rest.
Patients diagnosed as having PAD, including those who are asymptomatic, have an increased risk of mortality, myocardial infarction and stroke. Relative risks are two to three times that of age and sex matched groups without PAD. ,2 Management of PAD provides an opportunity for secondary prevention of cardiovascular events. Both lifestyle changes and therapeutic interventions to reduce risk need to be considered.
Patients with claudication can have a significantly reduced quality of life due to their restricted mobility. 3 Careful consideration needs to be given to drug and lifestyle management of claudication so that patients can achieve an optimum quality of life within the limitations of their condition.
In the primary care setting, the methods of diagnosis and the criteria for referral to a specialist vary between general practitioners, while in secondary care the use of diagnostic investigations and the routine follow up of patients varies between specialists. These differences in clinical practice suggest that, where feasible, guidance is required on the best approach to managing patients with PAD.
rEmIT of THE GuIDElINE
This guideline provides recommendations based on evidence for best practice in the management of patients with lower limb PAD. It considers the modification of cardiovascular risk, management of symptoms and prevention of disease progression and major complications. The complex issue of when to refer a patient with PAD for intervention is discussed, as are possible diagnostic criteria and indications for follow up.
The guideline pertains to patients with symptomatic PAD in the form of intermittent claudication but not to prevention of disease in individuals without evidence of existing vascular disease nor to individuals with critical limb ischaemia -a severe manifestation of PAD characterised by chronic ischaemic rest pain, ulcers or gangrene.
This guideline will be of interest to vascular surgeons and physicians, general physicians, podiatrists, physiotherapists, occupational therapists, nurses, interventional and diagnostic radiologists, general practitioners and patients with PAD.
INTroDuCTIoN
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DIaGNoSIS aND maNaGEmENT of PErIPHEral arTErIal DISEaSE
STaTEmENT of INTENT
This guideline is not intended to be construed or to serve as a standard of care. Standards of care are determined on the basis of all clinical data available for an individual case and are subject to change as scientific knowledge and technology advance and patterns of care evolve. Adherence to guideline recommendations will not ensure a successful outcome in every case, nor should they be construed as including all proper methods of care or excluding other acceptable methods of care aimed at the same results. The ultimate judgement must be made by the appropriate healthcare professional(s) responsible for clinical decisions regarding a particular clinical procedure or treatment plan. This judgement should only be arrived at following discussion of the options with the patient, covering the diagnostic and treatment choices available. However, it is advised that significant departures from the national guideline or any local guidelines derived from it should be fully documented in the patient's case notes at the time the relevant decision is taken.
rEvIEw aND uPDaTING
This guideline was issued in 2006 and will be considered for review in three years. Any updates to the guideline in the interim period will be noted on the SIGN website: www.sign.ac.uk 
INTroDuCTIoN
This section addresses the effect of cardiovascular risk modification in people with PAD on the incidence of subsequent cardiovascular events. The impact of risk factor modification on symptoms of PAD and the effectiveness of exercise therapy are considered in section 4.
RefeRRAl wITHIn PRImARy cARe
The importance of risk factor management is less well appreciated in those with PAD than those with coronary heart disease (cHD). A number of studies suggest that risk factor management is treated less aggressively for those patients with PAD as opposed to those with cHD.
4-6
 Patients shown to have peripheral arterial disease should be referred within primary care to the practice cardiovascular clinic so that risk factor modification and long term follow up can be properly monitored.
 when the diagnosis of peripheral arterial disease is made the patient should have a full cardiovascular risk factor assessment carried out.
SmokING CESSaTIoN
There is a paucity of evidence on the effects of smoking cessation therapy for patients with PAD. One systematic review was identified but contained only four cohort studies, none of which demonstrated statistically significant changes in outcome for patients with intermittent claudication undergoing smoking cessation. 7 In another observational study of patients with symptomatic PAD a statistically significant increase in cardiovascular events was found in smokers compared to non-smokers (odds ratio, OR 1.43, 90% confidence interval, cI 1.12 to 1.81). 8 There is clear evidence that smoking is associated with increased risks of a wide range of vascular and non-vascular diseases 9 so that smoking cessation is strongly advised for everyone. Health Scotland provides information on smoking cessation strategies which are as relevant to patients with PAD as to others in the community. 
CHolESTErol lowErING
One good quality meta-analysis and two good quality randomised controlled trials (RcTs)
assessed the impact of cholesterol lowering on cardiovascular events in people with peripheral arterial disease. In the meta-analysis, three small trials of lipid lowering in patients with peripheral arterial disease included all cause mortality and/or non-fatal cardiovascular events as outcomes. [4] [5] [6] lipid lowering produced a marked, but non-significant, reduction in mortality (OR 0.21, 95% cI 0.03-1.17), but little change in non-fatal events (OR 1.21, 95% cI 0.80-1.83). These results should be interpreted with caution because they were based on a relatively small number of events.
In the Heart Protection Study 20,536 high risk individuals with a total cholesterol level of at least 3.5 mmol/l were randomised to either simvastatin 40 mg daily or placebo.
2 A 25% (95% cI 16-33%) relative risk reduction in first major vascular event among participants with no history of coronary heart disease at baseline was recorded in those taking lipid lowering therapy. Among a subgroup of individuals with peripheral arterial disease, there was also a significant reduction in vascular events (p<0.0001).
In the leADeR study, 1,568 men with peripheral arterial disease were randomised to either bezafibrate 400 mg daily or placebo.
3 Treatment with bezafibrate had a beneficial effect on the incidence of non-fatal coronary events (relative risk, RR 0.60, 95% cI 0.36-0.99) but did not reduce the incidence of total fatal and non-fatal cardiovascular events (coronary artery disease and stroke; RR 0.96, 95% cI 0.76-1.21). a lipid lowering therapy with a statin is recommended for patients with peripheral arterial disease and total cholesterol level > 3.5 mmol/l.
GlyCaEmIC CoNTrol
People with both peripheral arterial disease ,2 and diabetes mellitus [17] [18] [19] are at increased risk of subsequent cardiovascular events. no clinical trials have been set up specifically to investigate glycaemic control in diabetic patients with peripheral arterial disease. In all subjects with Type 2 diabetes, increasing glycaemia (measured as glycosylated haemoglobin, HbA C ) was associated with an increased risk of cardiovascular morbidity and mortality. 20 Modelling of data from the same observational study indicated that each 1% lowering of HbA C has been associated with a 21% (95% cI 15-27%) reduction in the risk of diabetes-related death and specifically a 14% reduction in fatal and non-fatal myocardial infarction (mI) over 10 years. no lower threshold can be demonstrated.
2
B
optimal glycaemic control is recommended for patients with peripheral arterial disease and diabetes in order to reduce the incidence of cardiovascular events.
 management of diabetic cardiovascular disease should follow SIGn guideline no. 55: management of diabetes. 
wEIGHT rEDuCTIoN
no studies were identified which investigated the effects of reducing obesity specifically in patients with peripheral arterial disease. Obesity (defined as a body mass index > 30 kg/m 2 ) has been adversely associated with a number of cardiovascular risk factors (blood pressure, plasma cholesterol, triglycerides, glucose tolerance and thrombogenesis) 23, 24 and with an increased risk of mortality.
25
D obese patients with peripheral arterial disease should be treated to reduce their weight.
 management of obesity should follow UK national Obesity forum guidelines. 
BlooD PrESSurE CoNTrol
elevated blood pressure is a well established risk factor for mortality, cardiovascular and cerebrovascular events. Blood pressure may be elevated above a desirable upper limit of 140/90 mm Hg in around one third to one half of patients with PAD such that these patients would be considered hypertensive. The treatment of hypertension to reduce cardiovascular risk in the population as a whole has been subject to national guidelines. 27 In PAD patients treatment has often been considered difficult because of concerns that antihypertensives, especially beta blockers, may have adverse effects on PAD due to possible drug induced peripheral vasoconstriction leading to further ischaemia in the leg.
In a Cochrane systematic review of the treatment of hypertension in PAD, 46 relevant studies were identified in which cardiovascular events and/or progression of PAD were assessed as outcomes. 28 Only two studies met quality criteria and neither of these assessed cardiovascular events. The reviewers did not find any strong evidence to suggest that beta blockers should not be used in the presence of PAD, although no study was sufficiently large and of adequate quality to demonstrate a definite absence of adverse effect. This issue may be irrelevant with the advent of vasodilator and vasoneutral beta blockers.
The impact of ramipril, an angiotensin converting enzyme (Ace) inhibitor, on the prevention of cardiovascular events has been evaluated in the Heart Outcomes Prevention evaluation (HOPe) study. 29 In a subgroup analysis, the effects on patients with symptomatic PAD and those with asymptomatic PAD (ankle brachial pressure index ≤ 0.9) plus an additional coronary risk factor were analysed. Only 50% of the patients were defined as hypertensive. In both PAD groups, ramipril was associated with an approximately 25% reduction in the primary combined outcome of cardiovascular mortality, myocardial infarction or stroke. In the HOPe study the ankle brachial pressure index (ABPI) was measured unconventionally using palpation of peripheral pulses. for this reason and for the purposes of replication, further studies of Ace inhibitors are required, including differentiation of effects in normotensive and hypertensive subjects with PAD.
Hypertensive patients with PAD are also at considerably increased risk of renovascular disease and serum creatinine should be measured to assess renal function. This is particularly important before and after the initiation of Ace inhibitors and angiotensin receptor antagonists.
a
Hypertensive patients with peripheral arterial disease should be treated to reduce their blood pressure.
 Blood pressure control should follow the British Hypertension Society guidelines. 
HomoCySTEINE lowErING
An elevated plasma homocysteine level has been implicated as an independent risk factor for atherosclerotic disease. Homocysteine levels can be reduced in most patients by the administration of co-factors/co-substrates of homocysteine, eg folic acid and vitamin B6.
while observational studies involving patients with intermittent claudication have demonstrated a relationship between high homocysteine levels and cardiovascular events 30 and all-cause and vascular mortality, 3 no randomised controlled trials have evaluated homocysteine-lowering in patients with symptomatic PAD.
One randomised controlled trial investigated homocysteine-lowering treatment with folic acid plus vitamin B6 in healthy subjects (66% of whom had elevated homocysteine levels). 32 At the outset of the study, 36% of participants were found to have asymptomatic PAD. The study demonstrated no apparent effect of vitamin treatment on peripheral arterial abnormalities, as assessed by ABPI and duplex scanning of femoral and carotid arteries, but a separate analysis was not conducted on those with asymptomatic peripheral arterial disease at baseline. major cardiovascular events were not assessed.
6
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There is currently insufficient evidence to make a recommendation on homocysteine-lowering therapy for patients with PAD.
 Routine measurement of plasma homocysteine is not required.
aNTIPlaTElET THEraPy
Studies investigating the risks of major cardiovascular events over time in patients with PAD have found that on adjusting for cardiovascular risk factors an increased risk still exists. This suggests that risk factor control is itself inadequate in reducing risk to normal and that other therapeutic measures may be of benefit.
By decreasing the risk of thrombosis formation, antiplatelet therapy may reduce the occurrence of acute cardiovascular events. In a major systematic review of randomised controlled trials conducted by the Antithrombotic Trialists collaboration antiplatelet drugs were found to reduce the risk of any serious vascular event by one quarter, non-fatal myocardial infarction by one third, non fatal stroke by one quarter and vascular mortality by one sixth in a wide range of atherosclerotic cardiovascular diseases. 33 Among patients with PAD a 23% reduction occurred in serious vascular events (p=0.004) with similar benefits among those with intermittent claudication and those having peripheral vascular grafting and angioplasty (although the result was only statistically significant for claudication). Similar results were also found in a second systematic review of the effects of antiplatelet therapy in patients with PAD.
34
In comparing the effects of different antiplatelet drugs, the Antithrombotic Trialists found overall no clear evidence of any differences in effects between the antiplatelet drugs. In the cAPRIe trial, the only large trial comparing aspirin and clopidogrel in patients with a history of myocardial infarction, stroke or PAD, clopidogrel reduced serious vascular events by 8.7% (95% cI 0.3 to 16.5%) compared to aspirin. 35 Over 1.8 years the absolute risk reduction was 1.9% (95% cI 0.6 to 3.2%). 36 A subgroup analysis of patients with PAD indicated a 23.8% relative risk reduction (8.9 to 36.2, p=0.0028) in favour of clopidogrel, however caution should be exercised in the interpretation of this result as the trial was not powered to detect a realistic treatment effect in any subgroup.
In a subgroup, but not in the main analysis of the cHARISmA trial, patients with documented cardiovascular disease, of whom only one quarter had PAD, showed a marginal benefit of dual therapy with clopidogrel plus aspirin compared to aspirin alone (primary endpoint 6.9% for dual therapy vs 7.9% for aspirin alone; RR 0.88, 95% cI 0.77 to 0.998, p=0.046). The risk of moderate bleeding was higher in the dual therapy group (RR 1.62; 95% cI, 1.27 to 2.10; p<0.001).
37
The cost effectiveness of clopidogrel for the prevention of vascular events in patients with PAD has not been conclusively demonstrated. 38 In trials comparing different aspirin regimens in patients with cardiovascular disease, doses of 75-150 mg were as effective as higher doses: overall aspirin produced a 23% reduction in vascular events. 33 The gastrotoxic side effects from aspirin appear to be greater with increasing dose, so that 
DIaGNoSTIC fEaTurES of INTErmITTENT ClauDICaTIoN
The characteristic feature in the history of a patient with intermittent claudication is muscle pain brought on by exercise and relieved by rest. The location of the pain is determined by the anatomical level of disease, and is most commonly seen in the calf. This usually reflects disease in the femoropopliteal segment. Disease at aorto-iliac level typically produces pain in the buttock, hip or thigh, and is sometimes associated with erectile dysfunction in males. The pain is usually reproduced after approximately the same walking distance.
INvESTIGaTIoNS IN PrImary CarE
clInIcAl exAmInATIOn
In most instances the diagnosis is clear from the clinical history. The clinical examination should include:
examination of peripheral pulses: femoral/popliteal/foot abdominal palpation for aneurysm.
Many patients do not present with a classical history, or present with multiple pathology, which is often far more relevant to the patient's quality of life (Qol) than the intermittent claudication.
The presence of good foot pulses does not exclude PAD and patients with a classic history of claudication will require further investigation. Specific questionnaires that have been validated for use in patients with intermittent claudication may be useful for determining health status (eg the King's college questionnaire).
40
 Individuals with a history of intermittent claudication should have an examination of peripheral pulses and palpation of the abdomen for an aortic aneurysm.
AnKle BRAcHIAl PReSSURe InDex
Objective evidence to substantiate the presence or absence of significant PAD may be obtained reliably (except in those with heavily calcified vessels) by obtaining an ankle brachial pressure index at the initial visit in both legs. This is the ratio of the ankle to brachial systolic pressure and can be measured easily using a sphygmomanometer and handheld Doppler device. This will help to differentiate patients with exercise leg pain due to other causes from those with true arterial causes.
A resting ABPI cut-point of 0.9 has been shown in several clinical studies to be up to 95% sensitive in detecting angiogram positive disease and around 99% specific in identifying supposedly healthy subjects. 4 Although highly sensitive and specific for PAD, a normal ABPI at rest, in combination with classic symptoms, will necessitate referral for an ABPI measurement after exercise and/or imaging to confirm or refute a possible diagnosis. calculating the ABPI using different techniques can produce significantly different results. 42, 43 A common method is to relate the highest pressure at the ankle to the higher systolic pressure of the right and left brachial arteries. Intraobserver error can be reduced by utilising experienced practitioners. 44 As district nurses are trained to perform ABPI for venous ulceration, there is a pool of expertise for measuring ABPI in the community (see Annex 1 for a method of measuring ankle pressure recommended by the Society of Vascular Technology).
  3 rEfErral, DIaGNoSIS aND INvESTIGaTIoN
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 Ankle brachial pressure index should be measured in all patients suspected of peripheral arterial disease.
 Measurement of ankle brachial pressure index should be taken by properly trained practitioners who should endeavour to maintain their skills.
There is no strict definition of what constitutes a normal ABPI. In practice, an ABPI of <0.9 is considered to be abnormal. 45 The ABPI of patients with intermittent claudication typically lies between 0.5 and 0.9. critical limb ischaemia (fontaine stage III or IV) is generally associated with an ABPI of <0.5. care must be taken in interpreting the results in patients with heavily calcified vessels, such as some patients with diabetes and advanced chronic renal failure, where the ABPI may be misleadingly high. for values above 1.5, the vessels are likely to be incompressible, and the result cannot be relied on to guide clinical decisions.
Imaging may be appropriate to exclude PAD when there is a discrepancy between clinical presentation and ABPI.
TOe PReSSURe meASURemenT
There is much less calcification of the toe arteries, and toe / brachial index can be measured in patients with medial sclerosis. The technique is unsuitable for primary care. 46 It may be helpful for patients with an abnormally high ABPI such as those with diabetes in the secondary care setting if the expertise and equipment is available.
exeRcISe AnKle BRAcHIAl PReSSURe InDex
The technique of measuring ABPI before and after exercise is unlikely to be adopted in primary care, and is not recommended in this setting. In secondary care it may be helpful in evaluating patients with classic symptoms and a normal resting ABPI in the vascular laboratory.
TReADmIll TeSTInG
As treadmills are not widely available in primary care, largely due to the need for resuscitation equipment, treadmill testing of patients with intermittent claudication in primary care is not recommended. There may be a limited role for treadmill testing in patients in whom there is a discrepancy between history and clinical signs, as it provides objective evidence of a patient's maximum walking distance.
PUlSe OxImeTRy
Despite the increasing availability of pulse oximeters in primary care for the management of people with asthma, no evidence was identified for their usefulness in the detection of early PAD. 3.3.7 neAR-InfRAReD SPecTROScOPy methods of measuring tissue oxygen saturation are becoming available. while there is evidence that they may be able to detect PAD during exercise, 48 no evidence was identified that they could detect PAD at rest. while this technique may be a good research tool, at present it is not an appropriate investigation in primary care. 
rEfErral
There is convincing evidence that PAD is a marker for systemic arterial damage. The main danger to the patient with claudication is not that they will require an amputation, but that they have a greatly increased risk of a fatal or non-fatal cardiovascular event. There is an inverse relationship between the level of ABPI, and the risk of cardiovascular morbidity and mortality. Individuals with an ABPI of 0.9 or less have an increased risk of cardiovascular morbidity and mortality independent of age, sex, existing coronary disease and diabetes. 49 
cRITeRIA fOR RefeRRAl
The rate of decline of ABPI over a five year period was measured in a cohort study as being three times faster in the patient with claudication compared to the normal population; however this was still only a drop of 0.09 over five years. 50 establishing grounds for referral is very difficult from the available literature. The decision to refer a patient with claudication is usually dependent on issues involving the patient's quality of life.
Patients with claudication often have comorbidity which significantly impacts on their quality of life, such as hypertension, and chronic knee, hip and back pain, which are unrelated to the claudicant's PAD. 51  Patients with suspected peripheral arterial disease should be referred to secondary care if: the primary care team is not confident of making the diagnosis, lacks the resources necessary to institute and monitor best medical treatment or is concerned that the symptoms may have an unusual cause, or; risk factors are unable to be managed to recommended targets, or; the patient has symptoms which limit lifestyle and objective signs of arterial disease (clinical signs and low ABPI).
 young and otherwise healthy adults, presenting prematurely with claudication, should be referred to exclude entrapment syndromes and other rare disorders.
CoNDITIoNS wITH SImIlar PrESENTaTIoNS To PErIPHEral arTErIal DISEaSE
Symptoms of chronic compartment syndrome, venous claudication, neurogenic claudication and osteoarthritis of the hip may all mimic claudication.
Chronic compartment syndrome causes a tight, bursting pain in the calf muscles, typically in heavy muscled athletes. It starts after much exercise, subsides very slowly and relief is speeded by elevation.
Venous claudication produces a tight, bursting pain which can affect the entire leg, but is usually worse in the thigh and groin, typically in people with a past history of iliofemoral deep vein thrombosis (DVT). It occurs during walking and subsides slowly with rest, while relief is hastened by elevation of the limb.
neurogenic claudication causes weakness more than pain. felt in hip, thigh or buttocks in a dermatomic distribution, it occurs usually in people with a history of back problems. It starts on walking or after standing for the same length of time. It is relieved by stopping if walking and by lumbar spine flexion (sitting or stooping forward).
Hip arthritis causes an aching discomfort, after a variable degree of walking. It is not quickly relieved by rest, and can occur at rest, but is usually more comfortable if sitting, and the weight taken off the legs. 
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INvESTIGaTIoNS IN SECoNDary CarE
InTRODUcTIOn
Major technical advances have been made in recent years in the development of non-invasive imaging modalities. Unfortunately there is a paucity of high quality trials on the new and evolving techniques particularly in relation to determining the accuracy of magnetic resonance angiography (mRA), duplex ultrasound and computed tomography angiography (cTA) in the investigation of peripheral arterial disease.
The decision to image is a decision to intervene if a suitable lesion is identified and is only applicable to a minority of patients with intermittent claudication, and then only after risk factors have been addressed and medical management followed. There is also a role for imaging in the small group of patients in whom there is a discrepancy between the history and objective clinical signs. The purpose of imaging is to assess the anatomical location, morphology and extent of disease in order to determine suitability for intervention and occasionally to differentiate atherosclerotic PAD from other causes such as neurogenic claudication and entrapment. The options for imaging are as follows:
digital subtraction angiography (DSA) duplex ultrasound magnetic resonance angiography computed tomography angiography
DIGITAl SUBTRAcTIOn ARTeRIOGRAPHy
This has been the traditional first line imaging investigation for patients with PAD for many years and, although it is a two dimensional technique, is still considered the gold standard against which other techniques are compared. As a gold standard, the technique suffers from a number of flaws:
it may not be possible to determine haemodynamic significance even with multiple projections it may overestimate the length of occlusions it may not always demonstrate patent crural vessels.
The advantage of digital subtraction arteriography as an imaging modality is that it provides a complete arterial map of the lower limb circulation which is easily interpretable. Pressure gradients can be measured to determine haemodynamic significance and it may be used to guide endovascular intervention.
Disadvantages include complications of catheterisation which may occur both within the vessel and at the puncture site. Although it has been estimated that 1.7% of complications may be severe, improvements in catheter and guidewire technology have reduced their incidence significantly. 52 Allergic reactions to iodinated contrast occur, with around 0.1% of these being severe. 53 There is a risk of nephrotoxicity from iodinated contrast and this is increased in elderly patients, infants, and those with pre-existing renal impairment. The procedure involves exposure to ionising radiation and short stay recovery facilities.
D Digital subtraction arteriography is not recommended as the primary imaging modality
for patients with peripheral arterial disease.
 In patients with intermittent claudication the use of subtraction arteriography should only be necessary as an immediate prelude to intervention during the same procedure.
Duplex scanning combines both B-mode ultrasound and colour doppler ultrasound to identify haemodynamically significant lesions. Although a number of parameters in the doppler waveform are affected by stenoses the peak systolic velocity ratio is the most widely adopted measurement. 54, 55 A peak systolic velocity ratio of greater than two indicates a stenosis of greater than 50%. Studies report high accuracy of duplex ultrasound in comparison to DSA. One study reported duplex sensitivity of 92% and specificity 99% when compared with arteriography. 56 A meta-analysis produced a pooled sensitivity of 87% and pooled specificity of 94% for duplex ultrasound compared with angiography. 57 when used by experienced operators and in suitable patients, duplex ultrasound can produce a map of significant stenotic disease from aorta to feet. It may also determine the significance of equivocal lesions identified by other modalities and is relatively inexpensive and well tolerated as an outpatient procedure by patients. There are limitations to the visualisation of iliac vessels in the pelvis (due to body habitus and bowel gas) and extensive calcification may produce incomplete examinations. As yet there is no direct comparison between duplex ultrasound and current magnetic resonance angiography techniques. The technique is operator dependent and there is a shortage of trained operators.
mAGneTIc ReSOnAnce AnGIOGRAPHy
There have been major technical advances in recent years and these continue to evolve. Three dimensional contrast enhanced magnetic resonance angiography has largely replaced two dimensional techniques and the development of moving tabletops enable whole limb examinations with a single contrast injection. The latest contrast agents have improved resolution. The reported accuracy of mRA may be adversely affected by using digital subtraction angiography as the gold standard.
There have been a number of meta-analyses and systematic reviews supporting the diagnostic accuracy of magnetic resonance angiography in recent years. [57] [58] [59] One meta-analysis determined that 3-D contrast enhanced mRA is superior to 2-D time of flight mRA. 58 Another meta-analysis identified pooled sensitivity of 97% and pooled specificity of 96% for mRA and concluded that mRA has superior diagnostic performance to duplex ultrasound when each modality is compared separately to DSA. There was no direct comparison between mRA and duplex ultrasound in any of the studies cited in this meta-analysis. 57 A well conducted systematic review concluded that mRA is accurate for detecting haemodynamically significant stenoses (greater than 50%) and that it is cost effective in comparison to digital subtraction angiography when both are available locally. 60 magnetic resonance angiography, in comparison with DSA and cTA, eliminates exposure to ionising radiation and there is no risk of contrast nephropathy when gadolinium is used in recommended doses. Unlike uItrasound and cTA it is unaffected by arterial calcification. Magnetic resonance angiography is performed as a fast non-invasive outpatient procedure (<15 minutes). Three dimensional images of the whole arterial tree are presented in a maximum intensity projection format produced on a workstation. Relative disadvantages include a tendency to overestimate stenosis, although this will err in the patient's favour. Venous contamination can obscure arteries below the knee. A significant number of patients are too claustrophobic to tolerate the examination and the presence of some metallic implants (such as pacemakers) or foreign bodies may preclude the examination or produce artefacts. The introduction of spiral acquisition and multidetector cT scanners in recent years has dramatically improved arterial resolution and a moving tabletop enables examination from aorta to feet in a single contrast injection. Volumetric data are then reconstructed at a workstation and normally represented in maximum intensity projection format producing easily interpretable arteriographic images.
DIaGNoSIS aND maNaGEmENT of PErIPHEral arTErIal DISEaSE
The pace of technological developments means that little literature is available on the newest technology. One cohort study demonstrated sensitivity of 90% and specificity of 92% based on the examination of 444 arterial segments in 18 patients using digital subtraction angiography as the gold standard. 6 A further study of 1,137 segments in 50 patients yielded sensitivity of 96% and specificity of 93%. 62 A randomised study comparing cTA with mRA showed no significant difference in accuracy between the two techniques. 63 Computed tomography angiography is also excellent for assessment of aneurysms and acute arterial trauma. Disadvantages include the presence of extensive calcification which commonly obscures arterial stenoses and may render the examination non-diagnostic. There is the same risk of an allergic reaction to contrast, nephrotoxicity and exposure to ionising radiation as for DSA.
a
Non-invasive imaging modalities should be employed in the first instance for patients with intermittent claudication in whom intervention is being considered.
++
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Treatment of symptoms
INTroDuCTIoN
Peripheral arterial disease, and its most common manifestation, intermittent claudication, are associated with considerable morbidity and mortality. 64 Patients with PAD, even in the absence of myocardial infarction or ischaemic stroke, have approximately the same relative risk of death from cardiovascular causes as do patients with a history of coronary or cerebrovascular disease. 65 Therefore, for patients with PAD, the focus must be on the cardiovascular complications of atherosclerosis, ie vascular risk factor management. Peripheral arterial disease is also associated with significant pain and a poor quality of life that can equate to that seen in cancer patients.
66
Patients with PAD have a similar mortality to patients with angina and management of ischaemic muscle pain in the leg should receive as much attention as the aetiologically similar pain of angina.
This section of the guideline addresses the management of claudication symptoms. This includes drug therapy for claudication, exercise, angioplasty and surgery. In the light of the significant and well recognised placebo response in this patient group, only randomised controlled trials and meta-analyses of such trials were evaluated.
There are many postulated pharmaceutical interventions for alleviation of the leg pain produced by intermittent claudication. These drugs/remedies can be subdivided into three groups:
drugs with a UK licence for the treatment of intermittent claudication drugs/procedures with no licence but which have been studied in research protocols and published in peer review journals alternative therapies.
lICENSED DruG THEraPy for PErIPHEral arTErIal DISEaSE
There are five drugs licensed in the UK for the symptomatic treatment of intermittent claudication: cilostazol naftidrofuryl oxpentifylline inositol nicotinate cennarizine
cIlOSTAzOl
cilostazol is reported to have both antiplatelet and vasodilator effects. 67 Cilostazol inhibits phosphodiesterase III and increases the level of cyclic adenosine monophosphate causing vasodilatation. 68 It also attenuates the proliferative response to a variety of pro-atherogenic growth factors. 69 Two large systematic reviews of RcTs assessed the effectiveness of cilostazol in improving mean walking distance and quality of life. A range of increase in walking distance was detected of between 50% and 76% compared with 20% with placebo (95 m ± 272 m vs 27 m ±113 m). There appeared to be a sliding scale of benefit with the best results being achieved in patients with short distance claudication. The drug produced adverse effects which led to its withdrawal in up to 16% of the study population (versus 8% with placebo). 70, 7 The systematic reviews also indicated significant improvements in Qol although these were not evaluated in all included studies. cilostazol (100 mg) has been licensed within the UK for the symptomatic relief of intermittent claudication. The drug is given in a dose of 00 mg three times a day initially, increasing to 200 mg three times a day.
There are numerous RcTs evaluating this drug in patients with claudication. A significant number of studies were excluded from consideration because of poor study design (eg lack of intention to treat, non-standard assessment of claudication). four studies were of sufficient quality to indicate a robust effect. Two used walking distance endpoints 74, 75 although only one used a validated outcome, and two used Qol endpoints. 76, 77 In one study patients who had already undertaken exercise training improved their walking distance by 92% in the naftidrofuryl group compared to 17% in a placebo group. 74 These data are supported by a positive effect on Qol.
76,77
a Patients with intermittent claudication and who have a poor quality of life may be considered for treatment with naftidrofuryl.
OxPenTIfyllIne
Oxpentifylline and its metabolites are vasodilators, and are also claimed to improve the flow properties of blood by decreasing its viscosity, 78 and increasing blood cell deformability. 79 A further postulated beneficial effect is reduction in plasma fibrinogen levels. 80 The recommended dose is 400 mg three times daily.
A number of RcTs were considered unsound by current standards. A meta-analysis, 7 supported by a RcT, shows no increase in maximum walking distance in patients using oxpentifylline compared to placebo. 
InOSITOl nIcOTInATe
The reported mechanisms of action of this drug include vasodilatation, lysis of fibrin and a mild hypolipidaemic effect. It is also said to inhibit oxidative metabolism in hypoxic tissues. The dose of this drug is 3-4 g daily.
four double blind randomised placebo controlled trials have been reported. [82] [83] [84] [85] Three trials used subjective and questionable objective criteria for assessment without treadmill use [82] [83] [84] and only one trial used a treadmill with 10% gradient. 85 The methodology of these trials is poor and none showed clear evidence of benefit over placebo for this drug.
B
Inisitol nicotinate is not recommended for the treatment of intermittent claudication.
cInnARIzIne
The reported mechanism of action of this drug is via antagonism of vasoconstrive substances such as noradrenaline, serotonin and angiotensin. 86, 87 whilst there are a number of placebo controlled single dose or short term studies, 88,89 the majority assess blood flow rather than walking distance. The short term nature of these studies (≤ 7 days) and their poor methodology means they cannot be used in support of this drug. A number of controlled studies evaluated cinnarizine over a period ranging from four weeks to six months but standardised treadmill walking distances were not measured. There are no studies of cinnarizine measuring currently recognised clinical endpoints in intermittent claudication.
It is not possible to make a recommendation for the use of cinnarizine in the treatment of intermittent claudication.
uNlICENSED rESEarCH DruGS aND ProCEDurES
There are a number of compounds or procedures currently under investigation as treatments for the symptomatic management of intermittent claudication. These include therapies that may already be prescribed for the patient with intermittent claudication such as statins; compounds that have been evaluated for critical limb ischaemia and extrapolated to the patient with intermittent claudication such as prostaglandins; the novel area of growth factor application through genetically modified compounds; vitamin derived compounds such as carnitine, and other therapies used more widely in europe such as polyconasol, sulodexide and padma.
Procedures include those such as pneumatic compression, chelation therapy and immune modulation.
STATInS
Two studies evaluating statin therapy as a treatment for intermittent claudication symptom relief were identified. 90, 91 These studies show some improvement in symptoms although only one used a standard test as endpoint 91 in a small number of subjects, (the other evaluated pain free walking time), and the evidence for benefit is inconclusive. further work is required to validate the benefit of statins for intermittent claudication symptom relief but these data add strength to the recommendation that statin treatment should be considered as a first line treatment in this group of patients (see section 2.3).
a
Statins should be given for risk factor management in patients with intermittent claudication and total cholesterol level > 3.5 mmol/l.
PROSTAGlAnDInS
It was not possible to consider prostaglandins as a class as individual studies describe different routes of administration, along with different formulations of prostaglandins. Beraprost, an oral prostaglandin has been evaluated in large RcTs with no statistical differences seen between the treatment group and placebo. 92,93 ASO-13 is a PGe1 derivative which has been evaluated in only one trial which showed a significant improvement in maximum walking distance following prostaglandin administration. 94 This study is small and the compound requires to be given by daily intravenous injection, which is impractical. further studies to investigate optimal dosing regimen and duration of clinical benefit are required.
a
The use of oral prostaglandin therapy in patients with intermittent claudication is not recommended. 
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GeneTIcAlly mODIfIeD GROwTH fAcTORS
One paper was identified evaluating the use of vascular endothelial growth factor (VeGf) in patients with intermittent claudication. 95 As this failed to show an effect VeGf treatment is not recommended.
Only one intermittent claudication trial of fibroblast growth factor (rfGf-2) was identified. 96 In this study, patients receiving placebo increased pain free walking time by 14% compared to patients who received the growth factor who increased pain free walking time by 34% (p=0.034).
rFGF-2 therapy is not recommended for the treatment of intermittent claudication as the evidence base rests on a single study. There may be concern about the applicability of genetically modified treatment. This is a research area with considerable potential, and further work is recommended.
4.3.4
PROPIOnyl-l-cARnITIne THeRAPy
Propionyl-l-carnitine therapy is not recommended as a treatment for intermittent claudication as the evidence base consists of three studies, all of which have significant methodological problems.
97-99
OTHeR DRUGS
There is insufficient evidence to recommend either polyconasol 00 or sulodexide. 0 A single RcT was identified which evaluated padma but this failed to establish a clinical benefit. 
ImmUne mODUlATIOn THeRAPy
One small trial of immune modulation suggested that it may be effective in improving walking distance of patients with short distance claudication. concerns about whether this trial was sufficiently powered to reveal a significant effect mean that there is insufficient evidence to support a recommendation in immune modulation. 
PneUmATIc cOmPReSSIOn
Pneumatic compression has been studied in one RcT 04 which used a complex treatment regimen. The study was too small to assess the clinical impact of the intervention.
cHelATIOn
Chelation therapy involves the administration of a man-made amino acid, ethylenediamine tetraacetic acid (eDTA), into the veins. chelation has been studied in only one robust trial of patients with intermittent claudication, 105 which showed no difference between experimental and placebo groups, leaving no evidence on which to base a recommendation. Adverse effects are potentially serious.
alTErNaTIvE THEraPIES
A number of unlicensed alternative therapies have been evaluated in patients with intermittent claudication. Only a few have been studied in RcTs. These include Gingkho biloba and vitamin e.
GInGKO BIlOBA
A meta-analysis of Gingko biloba studies was found to have inconsistency in the endpoints of the studies evaluated. concern was expressed by the authors regarding the quality of the studies evaluated. 06 It was considered that too small a beneficial effect was detected to make a major impact on the treatment of this disease.
It is not possible to make a recommendation concerning the Gingkho biloba therapy of the meta-analysis as the evidence base rests on studies with non-standard endpoints, and the effect size is not considered to be clinically relevant. 
VITAmIn e
There is one systematic review which evaluated vitamin e therapy for the symptoms of intermittent claudication. 07 In total, 265 patients were studied. The authors of the systematic review comment on inconsistency in endpoint evaluation and the variety of doses of vitamin e studied. They express concern regarding poor study quality leaving insufficient evidence on which to make a recommendation.
ExErCISE THEraPy
In patients suffering from intermittent claudication it has long been thought that increasing exercise can result in improved performance. This has led to the traditional advice to patients on diagnosis to "stop smoking and keep walking". Unsupervised exercise requires significant motivation on the part of the patient and studies have failed to show significant benefits with this approach. In recent years studies have looked at the role of supervised exercise classes.
A Cochrane review of seven trials which directly compared supervised with unsupervised exercise therapy in patients with intermittent claudication showed that supervised exercise therapy produced statistically significant differences in improvement of maximal treadmill walking distance compared with unsupervised exercise therapy regimens, with an overall effect size of 0.58 (95% confidence interval 0.31 to 0.85) at three months. 108 This translates to a difference of approximately 150 metres increase in walking distance in favour of the supervised group. while most of the trials indicated that quality of life scored more highly in the supervised exercise therapy groups than the unsupervised exercise therapy groups, these trends were mostly non-significant and conclusions about the effect of exercise on quality of life must be made with caution. further research is needed in this area.
Two meta-analyses 109, 110 and five randomised controlled trials with sufficient methodological quality were identified that looked at the role of exercise therapy. [111] [112] [113] [114] [115] All the studies were small and investigated a range of exercise types and regimens including treadmill walking, polestriding, upper limb exercise and exercise classes. An improvement in exercise tolerance ranging from 60% -337% after a period of three to six months of supervised exercise was seen. Study design was variable using different endpoints and levels of supervision, making it difficult to compare results. while the results look encouraging, long term benefit for supervised exercise programmes is still unproven. The evidence for one type of programme being more effective than another is currently not available.
a
Patients with intermittent claudication should be encouraged to exercise.
vaSCular INTErvENTIoN
The natural history of intermittent claudication gives an estimated risk of limb loss of 1% per year and a required intervention rate for critical ischaemia of 6 -10% per year. Vascular intervention for stable claudication is rarely required as the risk to the limb is low. Although there is evidence to support modification of risk factors and some non-invasive pharmacotherapies there is little evidence from RcTs with which to judge the efficacy of endovascular and surgical interventions. There are some clinical situations in which intervention may be considered such as where disability is severe.
In the absence of a body of good trial evidence for both endovascular and surgical intervention, the guidelines drafted by the TransAtlantic Inter-society consensus on the management of peripheral arterial disease (TASc) should be considered. 6 The TransAtlantic Inter-society Consensus has grouped lesions with similar morphology which are suitable for intervention into four categories (A to D; see Annex 2). Angioplasty is used in some patients with severe disability and impaired quality of life. Despite a lack of trial evidence, angioplasty is recommended by TASc for these patients if they have a short stenosis in the common or external iliac arteries of less than three cm in length (TASc A). Good technical success rates have been reported and exceed 90% for the iliac arteries. Primary and secondary patency rates are higher for iliac stenosis compared to lesions of the superficial femoral artery. Quality of life may be improved in the short term following angioplasty but there is little evidence that improved walking distances are maintained in the long term. A cochrane review of the efficacy of angioplasty for intermittent claudication could only find two RcTs, both included small numbers of patients and showed no long term benefit for angioplasty when compared to exercise or best medical therapy.
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6,7
Recent developments allow more extensive lesions (TASc B and c) to be treated by angioplasty or arterial stenting with a reasonable technical success rate but this is not recommended by TASc due to a lack of evidence.
ByPASS SURGeRy
There is little evidence to support the use of surgical intervention for intermittent claudication.
One trial of 264 patients randomised to vascular intervention, exercise training or no intervention showed a benefit for surgical intervention at 12 months but there was no longer term follow up. 118 TASc recommend that surgery rather than angioplasty is the treatment of choice for selected patients with extensive diffuse or multilevel disease (TASc D).
The TASc guideline offers the following indications for invasive therapy in patients with intermittent claudication: 6 Before offering a patient with intermittent claudication the option of any invasive treatment, endovascular or surgical, the following considerations must be taken into account: a predicted or observed lack of adequate response to exercise therapy and risk factor modification the patient must have a severe disability, either being unable to perform normal work or having very serious impairment of other activities important to the patient absence of other disease that would limit exercise even if the claudication was improved (eg angina or chronic respiratory disease) the individual's anticipated natural history and prognosis the morphology of the lesion must be such that the appropriate intervention would have low risk and a high probability of initial and long term success. 
BENEfITS of follow uP
Patients with PAD live with a chronic disease which in the main can only be controlled and not cured. The follow up of patients with PAD, as with other chronic diseases, should be evidence based but the evidence base to guide the establishment of structured long term follow up is incomplete.
It is generally recognised that structured care and follow up should be offered to patients with chronic diseases. Structured follow up may offer the opportunity to:
provide advice on and monitoring of risk factor modification to help patients manage their condition assess the clinical condition for improvement or deterioration identify if further intervention is appropriate audit the outcome of invasive interventions (in line with guidance from the Royal college of Surgeons of england). 119 However, it has been suggested that a significant proportion of follow up visits are clinically unnecessary, particularly those in secondary care. 20 The evidence suggests that less than a quarter of patients with intermittent claudication have deterioration in symptoms. fOllOw UP Of SecOnDARy PReVenTIOn no literature was identified that examined the benefit of follow up for patients after conservative management. As the underlying pathology of PAD and cHD are the same, the majority of patients with PAD will also have coronary disease. many of the recommendations in this guideline refer to elements of secondary prevention that are already integral to the management of patients with cHD. These include: monitoring of smoking cessation success, compliance with medication (antihypertensive, lipid-lowering, antiplatelet therapy) and weight management.
 Primary care staff should ensure that all patients with peripheral arterial disease be included in systematic disease management arrangements for the optimal management of risk factors.
fOllOw UP Of enDOVAScUlAR PROceDUReS
no literature was identified that examined the benefit of follow up for patients after endovascular procedures. It is recognised that structured follow up may offer the opportunity to identify if further intervention is appropriate.
fOllOw UP Of SURGIcAl PROceDUReS
Graft failure may occur early, within the first three months from surgery, (when it may be associated with errors in technique) or late, within three to eighteen months from surgery (as a result of progression of atherosclerosis). epidemiological data suggest that approximately 20 -30% of vein bypass grafts will develop stenosis within the first eighteen months after surgery and may be associated with graft occlusion. 22, 23 Graft surveillance has been advocated in order to identify failing grafts allowing intervention. The use of surveillance has been the subject of much debate. A number of studies have been conducted to assess whether surveillance improves outcomes for patients. Three randomised controlled trials, [24] [25] [26] and one poor quality meta-analysis were identified. 27 The metaanalysis included heterogeneous studies (including case series) which used different modes of surveillance and assessed a variety of outcome measures. The three RcTs investigated the utility of surveillance following infra-inguinal vein graft with one study 24 including follow up of vein and synthetic grafts. The quality of these studies was limited, for example, by small sample sizes, lack of blinding and lack of adherence to the surveillance protocol. The results of these studies are conflicting and do not provide adequate evidence to inform how patients should be followed up after surgical intervention. The majority of subjects were patients with critical limb ischaemia and only 5-20% of subjects had graft surgery because of intermittent claudication.
In a study evaluating 594 patients (30% of whom had surgery for intermittent claudication) in a multi-centre, prospective randomised controlled trial, 128 all patients received vein grafts and were randomised to either duplex ultrasound or clinical follow up. eighteen months following surgery there was no difference between the groups in terms of graft failure or amputation rate, but the duplex surveillance incurred greater costs. while further research is required to clarify whether clinical follow up improves outcome compared to no follow up, this trial suggests intensive surveillance with duplex ultrasound scanning does not accrue additional benefit to clinical follow up.
wHo SHoulD Carry ouT follow uP?
The existing arrangements for the follow up of patients with PAD may occur in primary or secondary care. As described previously, studies examining whether follow up improves outcomes for patients do not inform the evidence base. Similarly, no literature was identified which examined who should carry out follow up. nevertheless, it is recognised that high quality care can usually best be provided by appropriately trained multidisciplinary teams and should take place in the right healthcare setting -specified by local protocols. 20 Automatic secondary care follow up should only be used where necessary and clinically appropriate.
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SamPlE INformaTIoN lEaflET
An example information sheet for patients with peripheral arterial disease is given below. Healthcare professionals may wish to adapt this for use in their own departments, remembering to insert the relevant local details.
INFORMATION FOR PATIENTS WITH PERIPHERAL ARTERIAL DISEASE
What is Peripheral Arterial Disease (PAD)?
Peripheral arterial disease (PAD), also known as peripheral vascular disease (PVD) or peripheral arterial occlusive disease (PAOD) causes your legs to be sore, particularly when you walk. The pain is usually in the calves of the leg but may be in the thigh or buttock. It usually comes on when you walk and settles when you stop.
Other signs that you have the problem may include:
cold or numb toes or feet sores on toes, feet or legs that won't heal loss of hair from feet, toes or legs.
If your legs do not hurt when you are at rest but you find you cannot walk as far as you used to without feeling pain in your calves, then you may have PAD or intermittent claudication as the symptoms are sometimes called.
What causes PAD?
PAD is caused by narrowing of the arteries following the development of fatty patches, called atheroma or plaques in the artery walls -a bit like the scale forming on the inside of water pipes. The amount of blood getting to the muscles of the legs is reduced and pain is the result. The presence of the fatty deposits can also block the artery completely. This process is exactly the same as can happen to the arteries carrying blood to your heart (coronary arteries).
Cigarette smoking is a very important contributor to PAD. Other medical problems that can contribute to PAD are high blood pressure and diabetes.
What can be done?
Your general practitioner may advise you to make some changes to your lifestyle, for example, by taking more exercise. You will definitely be advised to stop smoking. The doctor may also suggest taking a drug to reduce the amount of cholesterol in your blood -this is the main cause of the build up of the fatty deposits. Also the doctor may prescribe a drug, eg aspirin, to reduce the chance of a blood clot developing.
There are also drugs available which may relieve the pain of intermittent claudication.
If your PAD gets worse and causes a lot of pain your GP may refer you to a specialistprobably a vascular specialist.
There are many tests to find out the extent of your disease and you may have the blood pressure measured in your legs (just like having it done in your arm), an ultrasound scan of the arteries (just like a pregnant mother has in order to visualise the baby, but in this case the blood vessels, and any blockages, are visualised) or an angiogram (an X-ray examination of the blood vessels).
   6 INformaTIoN for DISCuSSIoN wITH PaTIENTS aND CarErS
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If you have significant narrowing of the arteries the specialist may talk to you about the possibility of angioplasty, a method of blowing up a balloon in the narrow area and widening the artery, or bypass surgery, inserting a piece of a blood vessel or plastic to get round (or bypass) the narrowed section of the artery. These procedures are usually only carried out in patients with more severe disease.
One in five people with PAD have diabetes, so it is important that checks are made to see if you are suffering from diabetes -if so, your GP will help you to keep it under control.
What can you do to help?
PAD is a disease which can usually be stabilised and as with many other problems associated with the circulation, you will be actively discouraged from smoking. Over 90% of people with PAD are smokers. That sends out a very clear-cut message. To greatly reduce the chances of getting the disease or to improve your situation once PAD appears -stop smoking. Regular exercise, and controlling your weight if you are obese, will also help. Modifying all of these will also help reduce high blood pressure (as will the drugs prescribed by your doctor if appropriate) if this is a contributing factor to your PAD.
What is the likely outcome of having PAD?
Most people with PAD who make these changes to their lifestyle either stabilise or improve their symptoms.
With this reasonable outlook it is very important to follow the advice above and that given to you by your GP/Nurse in relation to taking medication to decrease the risk factors for the disease. Importantly, sometimes when you have disease in your leg arteries, you also have it in the heart or brain vessels, so taking prescribed tablets can prevent heart attacks, and strokes. The membership of the guideline development group was confirmed following consultation with the member organisations of SIGn. All members of the guideline development group made declarations of interest and further details of these are available on request from the SIGn executive. Guideline development and literature review expertise, support and facilitation were provided by the SIGn executive.
SourCES of furTHEr INformaTIoN for PaTIENTS
aCkNowlEDGEmENTS
SIGN is grateful to the following members of the guideline development group for their contribution to this guideline. 
Dr John Forbes
SySTEmaTIC lITEraTurE rEvIEw
The evidence base for this guideline was synthesised in accordance with SIGn methodology.
A systematic review of the literature was carried out using an explicit search strategy devised by a SIGn Information Officer. Databases searched include medline, embase, cinahl and the cochrane library. The year range covered was 1994-2004. Internet searches were carried out on various websites including the new zealand Guidelines Programme, nelH Guidelines finder, and the US national Guidelines clearinghouse. The medline version of the main search strategies can be found on the SIGn website, in the section covering supplementary guideline material. The main searches were supplemented by material identified by individual members of the development group. All selected papers were evaluated by two members of the group using standard SIGn methodological checklists before conclusions were considered as evidence.
CoNSulTaTIoN aND PEEr rEvIEw
nATIOnAl OPen meeTInG
A national open meeting is the main consultative phase of SIGN guideline development, at which the guideline development group present its draft recommendations for the first time.
The national open meeting for this guideline was held on 11 October 2004 and was attended by representatives of all the key specialties relevant to the guideline. The draft guideline was also available on the SIGN website for a limited period at this stage to allow those unable to attend the meeting to contribute to the development of the guideline.
SPecIAlIST ReVIew
This guideline was also reviewed in draft form by the following independent expert referees, who were asked to comment primarily on the comprehensiveness and accuracy of interpretation of the evidence base supporting the recommendations in the guideline. SIGn is very grateful to all of these experts for their contribution to the guideline. As a final quality control check, the guideline is reviewed by an editorial group comprising the relevant specialty representatives on SIGN Council to ensure that the specialist reviewers' comments have been addressed adequately and that any risk of bias in the guideline development process as a whole has been minimised. The editorial group for this guideline was as follows.
Professor Gordon 
I m p l e m e n t a t i o n , a u d i t a n d r e s o u r c e implications
loCal ImPlEmENTaTIoN
Implementation of national clinical guidelines is the responsibility of each nHS Board and is an essential part of clinical governance. It is acknowledged that every Board cannot implement every guideline immediately on publication, but mechanisms should be in place to ensure that the care provided is reviewed against the guideline recommendations and the reasons for any differences assessed and, where appropriate, addressed. These discussions should involve both clinical staff and management. local arrangements may then be made to implement the national guideline in individual hospitals, units and practices, and to monitor compliance. This may be done by a variety of means including patient-specific reminders, continuing education and training, and clinical audit.
rESourCE ImPlICaTIoNS
This section is based on discussions with the guideline development group regarding current resource use in Scotland and the likely impact of the implementation of the recommendations within the guideline. where current practice is in line with the recommendations there are unlikely to be resource implications. Supervised exercise programmes for patients with intermittent claudication are not currently widespread. Implementation of this recommendation will require a significant increase in dedicated staff and facilities to provide structured programmes for all patients with intermittent claudication. 129 
kEy PoINTS for auDIT
The proportion of patients considered for surgical intervention who receive non-invasive investigation.
The implementation of cardiovascular risk reduction methods (including smoking cessation, cholesterol lowering, blood pressure control, glycaemic control, weight loss and antiplatelet therapy). Step 1: wrap the cuff firmly around the upper arm, as high as possible, with the bladder of the cuff over the brachial artery (ie over the antecubital fossa).
Step 2: cover the end of the probe with ultrasonic gel. Hold the probe like a pencil and rest the lateral edge of the hand against the patient's bare skin (which helps to keep the probe absolutely still). locate the signal from the brachial artery (see figure 1) . The brachial artery will often be located in the small groove at the medial edge of the distal biceps muscle. make very small and subtle adjustments in both position and angulation of the probe until the Doppler signal sounds at its strongest.
To achieve the optimum Doppler signal, an angle of 45 -60° between the direction of the arterial flow and the ultrasound beam is required (see figure 2 ). If the signal is not sharp and triphasic but damped, this arm should not be used to measure the brachial pressure. Damped signals suggest that the patient has subclavian or axillary artery disease, and the pressure maintained will not be a true representation of the systemic pressure.
aNNExES
Step 3: Keep the probe absolutely still and inflate the cuff until the artery is occluded and the Doppler signal disappears. The signal should not get softer -if it does, the probe is probably slipping off the artery. If you do slip off the artery, stop inflating the cuff, readjust the probe to find the best signal and then continue to inflate the cuff. There is no need to deflate the cuff and start again from zero pressure.
As the artery occludes glance at the pressure dial and make a mental note of the reading. In order to be sure of cessation of flow, the cuff should be inflated at least 20 mm Hg above the pressure at which the last Doppler arterial signal was heard.
Step 4: Deflate the cuff slowly (ie approximately 4 mm Hg per second). Slower deflation rates will be needed for patients with bradycardia or an irregular heartbeat. The arterial Doppler signal should return suddenly and sharply as the systolic blood pressure equals, and then exceeds the pressure in the cuff. At this point, note the pressure reading from the pressure gauge and deflate the cuff.
The pressure at which the Doppler signal returns on deflation of the cuff is often lower than the pressure at which the Doppler signal disappears on inflation. It is the former that is the true measurement of the systolic pressure -only in the deflation mode is cuff pressure truly representative of arterial pressure within the limb.
Do not move the probe. you should still be able to hear the Doppler signal, which will reassure you that you have not slipped off the artery.
Step 5: Deflate the cuff completely and remove it. make a written record of the pressure measurement.
Step 6: Repeat steps 1-5 on the other arm. Use the highest reading of the two when calculating ankle brachial pressure index.
meASURemenT Of THe AnKle SySTOlIc PReSSURe
Step1: Place the cuff around the right ankle, just above, but not covering, the malleolus (see figure 3 ) Figure 3A : Correct applicationcuff low but not over the malleolus Figure 3B : Incorrect application -cuff wrapped too low -covering malleolus -will give artificially high reading.
Step 2: locate the posterior tibial artery (PTA). It is usually found behind or along the posterior edge of the medial malleolus on a line between the medial malleolus and the heel (see figure 4A ). Adjust the probe on the skin to achieve the best Doppler signal but remember that, around the ankle, the arteries may not run parallel to the skin surface and what may look like a poor angle of interrogation may actually be very good (see figure 5 ). looks like a good angle, but signal is poor because Doppler beam is actually at 90° to flow.
looks like poor angle, but signal is good because artery curves away and Doppler beam is actually at a good angle to flow.
Step 3: Hold the probe absolutely still and inflate the cuff until the artery is occluded (and the Doppler signal disappears). make a mental note of the pressure at which this occurs. now inflate the cuff at least 20 mm Hg above the pressure at which the Doppler arterial signal was heard in order to be sure of cessation of flow.
Step 4: Slowly deflate the cuff, making sure not to move the Doppler probe, and note the pressure reading when the Doppler signal returns.
Step 5: Rapidly deflate the cuff. make a written record of the Doppler pressure reading.
Step 6: locate the dorsalis pedal artery (DPA) (see figure 6 ) usually found either:
in the soft spot between the base of the hallux and the second toe (position a) on top of the arch of the foot (position b).
or the anterior tibial artery (ATA) -usually found on the creaseline between the foot and the leg (position c).
Take a pressure reading from the best of these sites.
  aNNExES
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Figure 6: Location of right dorsalis pedis artery and anterior tibial artery
Step 7: If no signal can be found at either the PTA or DPA/ATA sites, locate the peroneal artery (PeRA) -usually found either:
on the lower leg just above the lateral malleolus on the foot arch.
Take an ankle pressure reading from the peroneal artery as described previously for other arteries.
Step 8: for the ankle brachial pressure index (ABPI) calculation use the highest pressure reading obtained at the ankle (whether it comes from the PTA, DPA/ATA or PeRA) in order to quantify objectively the optimal source of blood flow to the foot.
Step   annex 2 morphological stratification of iliac lesions defined in the transatlantic inter-society consensus (TASc)
TaSC type a iliac lesions
Single stenosis <3 cm of the common iliac artery (cIA) or external iliac artery (eIA) (unilateral/ bilateral).
TaSC type B iliac lesions
Single stenosis 3-10 cm in length, not extending into the common femoral artery (cfA).
Total of two stenoses <5 cm long in the cIA and/or eIA and not extending into the cfA.
Unilateral cIA occlusion.
TaSC type C iliac lesions
Bilateral 5 -10 cm long stenosis of the cIA and/or eIA, not extending into the cfA.
Unilateral eIA occlusion not extending into the cfA.
Unilateral eIA stenosis extending into the cfA.
Bilateral cIA occlusion.
TaSC type D iliac lesions
Diffuse, multiple unilateral stenoses involving the cIA, eIA, and cfA (usually >10 cm).
Unilateral occlusion involving both the cIA and eIA.
Bilateral eIA occlusions.
Diffuse disease involving the aorta and both iliac arteries.
Iliac stenoses in a patient with an abdominal aortic aneurysm or other lesion requiring aortic or iliac surgery.  the primary care team is not confident of making the diagnosis, lacks the resources necessary to institute and monitor best medical treatment or is concerned that the symptoms may have an unusual cause  risk factors are unable to be managed to recommended targets  they have symptoms which limit lifestyle and objective signs of arterial disease (clinical signs and a low ankle brachial pressure index).
Young and otherwise healthy adults, presenting prematurely with claudication, should be referred to exclude entrapment syndromes and other rare disorders.  for those with severe disability or deteriorating symptoms, referral to a vascular specialist is recommended.
 the transatlantic inter-society consensus guidelines should be used when advising patients about possible interventions.
D CarDioVasCUlar risK reDUCtion treatment
Digital subtraction arteriography is not recommended as the primary imaging modality for patients with paD. D non-invasive imaging modalities should be employed in the first instance for patients with intermittent claudication in whom intervention is being considered.
a inVestigations in primarY Care
 Individuals with a history of intermittent claudication should have an examination of peripheral pulses and palpation of the abdomen for an aortic aneurysm.
 Ankle brachial pressure index should be measured in all patients with suspected PAD.
 referral anD inVestigations
